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Lubrication system for vehicle transmission.

@ A system for lubricating the gears and bear-
ings in a vehicle transmission (10) includes a
fluid pump (60) mounted on the exterior of the
transmission housing (14) and connected to a
rotatably driven shaft contained therein. When
operated, the pump (60) draws lubricant from a
sump defined in the lower portion of the trans-
mission housing (14). In a first embodiment, the
lubricant from the pump (60) is delivered
through a fluid conduit (65) to a single internal
lubricant conduit (70) disposed within the trans-
mission housing (14). The internal lubricant
conduit (70) includes first (72) and second (74)
distribution legs having respective pluralities of
apertures (72a, 74a) formed therein. The aper-
tures (72a, 74a) are located directly above the
region where the various gears contained with-
in the transmission (10) mesh. Lubricant
sprayed from the apertures (72a, 74a) falls from
the meshing gears under the influence of gravi-
ty and is collected in the sump defined in the
lower portion of the transmission housing (14)
so as to be recirculated. In a second embodi-
ment, the lubricant from the pump (80) is deliv-
ered through a fluid conduit (86) to a pair of
internal lubricant conduits (92, 93) disposed
within the transmission housing (14). Each of
the internal lubricant conduits (92, 93) includes
respective pluralities of apertures (92a, 93a)
formed therein located directly above the reg-
ion where the various gears contained within
the transmission (10) mesh.
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BACKGROUND OF THE INVENTION

This invention relates in general to vehicle trans-
missions and in particular to an improved system for
lubricating the gears and bearings in a vehicle trans-
mission.

In most vehicles, a transmission is provided in the
drive train between the engine and the driven wheels.
As is well known, the transmission includes a housing
containing an input shaft, an output shaft, and a plur-
ality of meshing gears which are selectively connect-
ed between the input shaft and the output shaft. The
meshing gears contained within the transmission
housing are of varying size so as to provide a plurality
of speed reduction gear ratios between the input
shaftand the output shaft. By appropriate selection of
these meshing gears, a desired speed reduction gear
ratio can be obtained between the input shaft and the
output shaft. As a result, acceleration and decelera-
tion of the vehicle can be accomplished in a smooth
and efficient manner.

Typically, this gear ratio selection is accomplish-
ed by moving one or more control members provided
within the transmission. Movement of the control
member causes certain ones of the meshing gears to
be connected between the input shaft and the output
shaft so as to provide the desired gear ratio there-
between. In a manual transmission, movement of the
control member is accomplished by manual exertion
of the vehicle driver, such as through a shift lever. In
an automatic transmission, movement of the control
member is accomplished by a pneumatic or hydraulic
actuator in response to predetermined operating con-
ditions.

In both manual and automatic transmissions, it is
known to provide lubricant within the transmission for
minimizing the adverse effects of friction caused by
the meshing gears contained therein. In the past, the
lower portion of the housing of the transmission func-
tioned as a sump for the lubricant. Portions of the
meshing gears of the transmission were partially sub-
merged in the lubricant. Thus, when such gears were
rotated during use, the lubricant was carried thereon
or splashed into the meshing teeth thereof so as pro-
vide lubrication.

Although this sump type of lubrication system
has functioned successfully in the past, it has been
found to have several drawbacks. First, a certain
amount of clearance space must be provided be-
tween the lower portions of the meshing gears and
the housing of the transmission. Consequently, a rel-
atively large amount of lubricant is required to fill the
sump of the transmission housing to a sufficiently
high level to insure that all of the meshing gears are
at least partially submerged therein. This relatively
large amount of lubricant adds unnecessary weight
and expense to the transmission.

Second, transmissions are often operated at an
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angle which is inclined relative to the horizontal. In
some instances, the transmission is installed within
the vehicle at an angle which is inclined relative to the
horizontal. In other instances, the transmission is in-
stalled horizontally within to the vehicle, but the vehi-
cle is operated on an inclined surface, such as when
climbing a hill. In either event, because gravity main-
tains the level of the lubricant horizontal, some of the
meshing gears in the transmission are often deeply
submerged in the lubricant during operation while oth-
ers are only partially submerged. The continuous ro-
tation of the deeply submerged gears causes unnec-
essary churning of the lubricant in the sump, which re-
sults in a loss of efficiency and increased lubricant
temperature.

The problem of increased lubricant temperature
has been addressed in the past by mounting a pump
on the exterior of the transmission. The pump is con-
nected to a rotating shaft contained within the trans-
mission so as to be driven thereby. The pump circu-
lates the lubricant out of the sump, through a heat ex-
changer typically provided at the front of the vehicle,
and back into the sump. Unfortunately, this relatively
lengthy and complicated fluid path also resulted in
loss of efficiency. Thus, it would be desirable to pro-
vide an improved system for lubricating the gears and
bearings in a vehicle transmission which addresses
these drawbacks.

SUMMARY OF THE INVENTION

This invention relates to an improved system for
lubricating the gears and bearings in a vehicle trans-
mission. The lubricant distribution system includes a
fluid pump which is mounted on the exterior of the
transmission housing and is connected to a rotatably
driven shaft contained therein so as to be rotatably
driven. When so operated, the pump draws lubricant
from a sump defined in the lower portion of the trans-
mission housing. In a first embodiment of the inven-
tion, the lubricant from the pump is delivered through
a fluid conduit to a single internal lubricant conduit
disposed within the transmission housing. The inter-
nal lubricant conduit includes first and second distrib-
ution legs having respective pluralities of apertures
formed therein. The apertures are located directly
above the region where the various gears contained
within the transmission mesh. Lubricant sprayed from
the apertures falls from the meshing gears under the
influence of gravity and is collected in the sump de-
fined in the lower portion of the transmission housing
so as to be recirculated. In a second embodiment of
the invention, the lubricant from the pump is delivered
through a fluid conduit to a pair of internal lubricant
conduits disposed within the transmission housing.
Each of the internal lubricant conduits includes re-
spective pluralities of apertures formed therein locat-
ed directly above the region where the various gears
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contained within the transmission mesh.

Various objects and advantages of this invention
will become apparent to those skilled in the art from
the following detailed description of the preferred em-
bodiments, when read in light of the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a top plan view of a vehicle transmission
including a first embodiment of a lubrication system
in accordance with this invention.

Fig. 2 is a side elevational view, partially in cross
section, of the transmission and first lubrication sys-
tem taken along line 2-2 of Fig. 1.

Fig. 3 is sectional elevational view of the trans-
mission housing and the internal lubricant conduit tak-
en along line 3-3 of Fig. 1, wherein the main shaft, the
countershafts, and the associated gears of the trans-
mission are only illustrated schematically for clarity.

Fig. 4 is a perspective view of the internal lubri-
cant conduit illustrated in Figs. 1 through 3.

Fig. 5 is a top plan view of a vehicle transmission
including a second embodiment of a lubrication sys-
tem in accordance with this invention.

Fig. 6 is a side elevational view, partially in cross
section, of the transmission and second lubrication
system taken along line 6-6 of Fig. 5.

Fig. 7 is a perspective view of the pair of internal
lubricant conduits illustrated in Figs. 5 and 6.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings, there is illustrated
in Figs. 1 and 2 a twin countershaft compound trans-
mission, indicated generally at 10. The transmission
10 is generally conventional in the art and is intended
to be representative of any known vehicle transmis-
sion structure, either manually or automatically shift-
ed. As a result, only a brief overview of the structure
and operation of the illustrated transmission 10 is
necessary for a complete understanding of the lubri-
cation system of this invention.

As best shown in Fig. 1, the transmission 10 in-
cludes an input shaft 11 which is adapted to be rotat-
ably driven, such as by a conventional internal com-
bustion or diesel engine (not shown). If desired, a con-
ventional clutch (not shown) may be connected be-
tween the vehicle engine and the input shaft 11 of the
transmission 10. The input shaft 11 is supported for
rotation by a bearing 12 mounted in an opening
formed through a bearing cap 13 secured to a forward
end of a housing 14 for the transmission 10. The axial
inner end of the input shaft 11 is formed having an in-
tegral toothed gear portion 11a which meshes with a
plurality of radially inwardly extending teeth formed
on an annular input drive gear 15. Aseal 16 is provid-
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ed about the input shaft 11 for preventing lubricant
contained within the transmission 10 from escaping,
as will be described in detail below.

Within the housing 14 of the transmission, a first
countershaft 20 is rotatably supported on a pair of ta-
pered roller bearings 20a. A plurality of gears 21, 22,
23, 24, 25, and 26 are splined onto the first counter-
shaft 20 for rotation therewith. The input drive gear 15
further includes a plurality of radially outwardly ex-
tending teeth which mesh with a corresponding plur-
ality of teeth formed on the first one 21 one of the first
countershaft gears. Thus, when the input shaft 11 is
rotated, the input drive gear 15, the first countershaft
20, and all of the first countershaft gears 21 through
26 are rotated therewith. Similarly, a second counter-
shaft 30 is rotatably supported within the transmis-
sion housing 14 on a pair of tapered roller bearings
30a. A plurality of gears 31, 32, 33, 34, 35, and 36 are
splined onto the second countershaft 30 for rotation
therewith. The radially outwardly extending teeth of
the input drive gear 15 also mesh with a correspond-
ing plurality of teeth formed on the first one 31 of the
second countershaft gears. Thus, when the input
shaft 11 is rotated, the input drive gear 15, the second
countershaft 30, and all of the second countershaft
gears 31 through 36 are also rotated therewith.

Asplined main shaft 40 is also provided within the
housing 14 of the transmission 10. A plurality of an-
nular main shaft gears 41, 42, 43, and 44 are dis-
posed co-axially about the main shaft 40. The first
main shaft gear 41 meshes with both the second one
22 of the first countershaft gears and the second one
32 of the second countershaft gears. Similarly, the
remaining main shaft gears 42, 43, 44 mesh with the
corresponding ones of the first countershaft gears
23, 25, 26 and the second countershaft gears 33, 35,
and 36. An annular output drive gear 45 is also dis-
posed co-axially about the main shaft 40.

A plurality of hollow cylindrical clutch collars 46,
47, and 48 are splined onto the main shaft 40 for ro-
tation therewith. Each of the clutch collars 46, 47, and
48 is illustrated in Fig. 1 in a neutral or non-gear en-
gaging position. However, each of the clutch collars
46, 47, and 48 is axially movable relative to the main
shaft 40 between first and second gear engaging
positions. For example, the first clutch collar 46 may
be moved axially forwardly (toward the left when
viewing Fig. 1) so as to connect the input drive gear
15 to the main shaft 40 for direct drive operation. The
first clutch collar 46 may alternatively be moved ax-
ially rearwardly (toward the right when viewing Fig. 1)
s0 as to connect the first main shaft gear 41 to the
main shaft 40 for gear reduction operation. The other
clutch collars 47 and 48 may be moved in a similar
way to control the operation of the transmission 10 in
a known manner.

As best shown in Fig. 2, each of the clutch collars
46, 47, and 48 is engaged by a respective shift fork
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50, 51, and 52. The shift forks 50, 51, and 52 are
mounted on respective shiftrails (only one is illustrat-
ed at 53) for axial movement therewith. In the illustrat-
ed embodiment, a shift tower 54 containing a manual-
ly operable shift lever 55 is provided for selecting one
of the shift rails 53 for movement and for effecting
such axial movement. It will be appreciated, however,
that such selecting and shifting actions may alterna-
tively be performed by any automatic or automated
manual apparatus.

As mentioned above, the illustrated transmission
10 is a compound transmission. The components of
the transmission 10 thus far described constitute the
main section of the transmission, which provides a
predetermined number of speed reduction gear ra-
tios. The transmission 10 further includes a conven-
tional auxiliary section, which is located rearwardly
(toward the right when viewing Fig. 1) of the main sec-
tion. The auxiliary section also provides a predeter-
mined number of speed reduction gear ratios in a
known manner. The total number of speed reduction
gear ratios available from the transmission 10 as a
whole, therefore, is equal to the product of the gear
ratios available from the main section and the gearra-
tios available from the auxiliary section. Although the
illustrated transmission 10 is a compound transmis-
sion, it will be appreciated that any conventional sin-
gle stage transmission may be used with the lubrica-
tion system of this invention. The structure of the
transmission thus far described is conventional in the
art.

The transmission 10 further includes a system for
distributing lubricant to the various meshing gears
contained therein. Referring to Figs. 1 through 4, a
first embodiment of the lubricant distribution system
includes a fluid pump 60 which is mounted on the ex-
terior of the housing 14 of the transmission 10. The
pump 60 is conventional in the art and is connected
to any rotatably drive shaft contained in the transmis-
sion 10 so as to be rotatably driven thereby. The pump
60 includes an inlet port 61 which is connected by a
first fluid conduit 62 to a drain port 63 formed in the
lower portion of the housing 14 of the transmission
10. The drain port 63 includes a conventional fluid-
tight fitting which extends through the transmission
housing 14. As a result, lubricant (not shown) which
collects in the lower portion housing 14 under the in-
fluence of gravity can flow freely into the first fluid
conduit 62 and be drawn into the pump 60 when op-
erated.

The pump 60 of the lubricant distribution system
further includes an outlet port 64 which is connected
by a second fluid conduit 65 to a lubricant port 66
formed in the upper portion of the housing 14 of the
transmission 10. The lubricant port 66 also includes
a conventional fluid-tight fitting which extends
through the transmission housing 14. Thus, when the
transmission 10 is operated, the pump 60 draws lubri-
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cant from the sump defined in the lower portion of the
transmission housing 14 through the drain port 61
and the first fluid conduit 62 to the pump 60, and
through the second fluid conduit 65 and the lubricant
port 66 into the upper portion of the transmission
housing 14.

Within the transmission housing 14, the first lu-
bricant distribution system includes a single internal
lubricant conduit, indicated generally at 70 in Fig. 4.
The internal lubricant conduit 70 includes an upper
entry leg 71, the upper end of which communicates
with the lubricant port 66 formed through transmis-
sion housing 14. The lower end of the upper entry leg
71 of the internal lubricant conduit 70 communicates
with afirst distribution leg 72 which extends co-axially
with the second countershaft 30 and the main shaft
40. As best shown in Fig. 1, the first distribution leg
72 of the internal lubricant conduit 70 is disposed
above the region where the gears 31, 32, 33, 34, 35,
and 36 mesh with the gears 15, 41, 42, 43, 44, and
45, respectively. A plurality of apertures 72a are
formed through the lower side of the first distribution
leg 72 of the internal lubricant conduit 70. These aper-
tures 72a are located directly above the region where
each of the above-identified gears mesh.

One end (the left end when viewing Fig. 1) of the
first distribution leg 72 of the internal lubricant conduit
70 is closed. The other end (the right end when view-
ing Fig. 1) of the first distribution leg 72 communi-
cates with one end of a curved intermediate leg 73
which, as best shown in Fig. 3, extends about the in-
ner surface of the transmission housing 14. The other
end of the intermediate leg 73 communicates with a
second distribution leg 74. The second distribution
leg 74 extends co-axially with the first countershaft
20 and the main shaft 40. As best shown in Fig. 1, the
second distribution leg 74 of the internal lubricant
conduit 70 is disposed above the region where the
gears 21, 22, 23, 24, 25, and 26 mesh with the gears
15, 41, 42, 43, 44, and 45, respectively. As with the
first distribution leg 72, a plurality of apertures 74a
are formed through the lower side of the second dis-
tribution leg 74 of the internal lubricant conduit 70.
These apertures 74a are located directly above the
region where each of the above-identified gears
mesh.

In operation, the shaft driving the pump 60 is ro-
tated whenever the transmission 10 is operated. Such
rotation causes the pump 60 to draw lubricant from
the sump defined in the lower portion of the transmis-
sion housing 14 as described above. Such lubricant
is then sprayed from the apertures 72a and 74a of the
first and second distribution legs 72 and 74, respec-
tively, of the internal lubricant conduit 70 onto the re-
gions where the above-identified gears mesh. Lubri-
cant is also sprayed onto the bearing 12 which sup-
ports the input shaft 11 for rotation within the bearing
cap 13. The sprayed lubricant falls from the meshing
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gears under the influence of gravity and is collected
in the sump defined in the lower portion of the trans-
mission housing 14. Thus, it can be seen that a path
is established for recirculating such lubricant through-
out the transmission 10 for continuous use.

Referring now to Figs. 5 through 7, a second em-
bodiment of the lubricant distribution system is illu-
strated in connection with the above-described trans-
mission 10. The second lubricant distribution system
includes a fluid pump 80 which is mounted on the
housing 14 of the transmission 10. The pump 80 is
conventional in the art and is connected to any rotat-
ably drive shaft contained within the transmission 10
S0 as to be rotatably driven thereby. The pump 80 in-
cludes an inlet port 81 which is connected by a first
fluid conduit 82 to a drain port 83 formed in the lower
portion of the housing 14 of the transmission 10. The
drain port 83 includes a conventional fluid-tight fitting
which extends through the transmission housing 14
such that lubricant (not shown) which collects in the
lower portion of the housing 14 as a result of gravity
can flow freely into the first fluid conduit 82 and be
drawn into the pump 80 when operated.

The pump 80 of the second lubricant distribution
system further includes an outlet port 85 which is con-
nected by a second fluid conduit 86 to a alternative
embodiment of a lubricant conduit, indicated general-
ly at 90. The alternative lubricant conduit 90 includes
a T-shaped leg 91 which is located adjacent to the ex-
terior surface of the housing 14 of the transmission
10. The T-shaped leg 91 provides communication be-
tween the second fluid conduit 86 and a pair of dis-
tribution legs 92 and 93. The first and second distrib-
ution legs 92 and 93 are angled so as to extend down-
wardly through respectively fluid tight fittings provid-
ed in lubricant ports formed through the upper portion
of the transmission housing 14. Within the transmis-
sion housing 14, the first and second distribution legs
92 and 93 are again angled so as to extend forwardly
co-axial with the first and second countershafts 20
and 30, respectively, and with the main shaft 40. Sim-
ilar to that described above, the first and second dis-
tribution legs 92 and 93 have respective pluralities of
apertures 92a and 93a formed through the lower
sides thereof which are located directly above the re-
gion where the various gears contained within the
transmission 10 mesh.

In operation, the shaft rotates whenever the
transmission 10 is operated, causing the pump 80 to
draw lubricant from the sump defined in the lower por-
tion of the transmission housing 14 as described
above. Such lubricant is then sprayed from the aper-
tures 92a and 93a of the first and second distribution
legs 92 and 93, respectively, of the alternative lubri-
cant conduit 90 onto the regions where the above-
identified gears mesh. Lubricant is also sprayed onto
the bearing 12 which supports the input shaft 11 for
rotation within the bearing cap 13. The sprayed lubri-
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cant falls from the meshing gears under the influence
of gravity and is collected in the sump defined in the
lower portion of the transmission housing 14.

In accordance with the provisions of the patent
statutes, the principle and mode of operation of this
invention have been explained and illustrated in its
preferred embodiments. However, it must be under-
stood that this invention may be practiced otherwise
than as specifically explained and illustrated without
departing from its spirit or scope.

Claims

1. A transmission comprising:

a housing including an inner surface defin-
ing a sump for collecting lubricant and an outer
surface;

an input shaft;

an output shaft;

a plurality of gears selectively connectable
between said input shaft and said output shaft for
providing a plurality of gear ratios therebetween;

a lubricant distribution conduit disposed
within said housing and having at least one aper-
ture formed therein;

a pump mounted on said outer surface;
and

means for connecting said sump to said
pump and said pump to said lubricant distribution
conduit such that operation of said pump draws
lubricant from said sump and delivers such lubri-
cant to lubricant distribution conduit and said
plurality of gears.

2. The transmission defined in Claim 1 wherein said
aperture is disposed adjacent to some of said
plurality of gears such that lubricant is sprayed
from said aperture thereon.

3. The transmission defined in Claim 1 wherein said
lubrication distribution conduit has a plurality of
apertures formed therein.

4. The transmission defined in claim 3 wherein each
of said apertures is disposed adjacent to some of
said plurality of gears such that lubricant is
sprayed from said aperture thereon.

5. The transmission defined in Claim 1 wherein said
means for providing fluid communication in-
cludes an entry leg extending through said hous-
ing for providing fluid communication between
said pump and said fluid distribution conduit.

6. The transmission defined in Claim 1 wherein
some of said plurality of gears are mounted on a
shaft disposed within said housing, said lubrica-



10.

1.

12.

13.

14.

9 EP 0 644 359 A1

tion distribution conduit extending generally par-
allel to said shaft.

The transmission defined in Claim 1 wherein said
lubricant distribution conduit includes a first dis-
tribution leg and a second distribution leg, each
of said first and second distribution legs having
an aperture formed therein.

The transmission defined in Claim 7 wherein said
lubrication distribution conduit further includes
an intermediate leg providing fluid communica-
tion between said first distribution leg and said
second distribution leg.

The transmission defined in Claim 7 wherein
some of said plurality of gears are mounted on a
first countershaft disposed within said housing
and some of said plurality of gears are mounted
on a second countershaft disposed within said
housing, said first distribution leg being disposed
adjacent to said first countershaft, said second
distribution leg being disposed adjacent to said
second countershaft.

The transmission defined in Claim 9 wherein said
first distribution leg extends generally parallel to
said first countershaft and said second distribu-
tion leg extends generally parallel to said second
countershaft.

The transmission defined in Claim 1 wherein said
housing includes a drain port and a lubricant port
formed therein, said pump includes an inlet port
and an outlet port, and said means for providing
fluid communication includes a first fluid conduit
providing fluid communication between said
drain port and said inlet port and a second fluid
conduit providing fluid communication between
said outlet port and said lubricant port.

The transmission defined in Claim 11 wherein
said drain port includes a first fluid-tight fitting
which extends through said housing to provide
fluid communication between said sump and said
first fluid conduit, and wherein said lubricant port
includes a second fluid-tight fitting which extends
through said housing to provide fluid communica-
tion between said second fluid conduit and said
lubricant distribution conduit.

The transmission defined in Claim 1 wherein said
pump is connected to be driven by said transmis-
sion to supply lubricant from said sump to said lu-
brication distribution conduit.

The transmission defined in Claim 1 wherein said
pump is mounted on said transmission.
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15.

16.

10

A transmission comprising:

a housing defining a sump for collecting lu-
bricant;

an input shaft extending within said hous-
ing;

an output shaft extending within said
housing;

a plurality of gears disposed within said
housing and selectively connectable between
said input shaft and said output shaft for provid-
ing a plurality of gear ratios therebetween;

a lubricant distribution conduit disposed
within said housing and including a first distribu-
tion leg and a second distribution leg, each of
said first and second distribution legs extending
through said housing and having an aperture
formed therein;

a pump mounted externally of said hous-
ing; and

means for providing fluid communication
between said sump and said pump and between
said pump and said lubricant distribution conduit
such that operation of said pump draws lubricant
from said sump and delivers such lubricant
through said first and second distribution legs to
some of said plurality of gears, said means for
providing fluid communication including a fluid
conduit connected to each of said first and sec-
ond distribution legs at a location externally of
said housing.

The transmission defined in Claim 15 wherein
said means for providing fluid communication
further includes a T-shaped fluid conduit having
a first leg communicating with said first distribu-
tion leg, a second leg communicating with said
second distribution leg, and a third leg communi-
cating with said pump.
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